Reversible and irreversible inhibition of CYP3A enzymes by tamoxifen and metabolites.
1. Preliminary studies have identified cytochrome P450 (CYP) 3A4 and CYP1B1 as the human CYPs inhibited by tamoxifen. To quantify the inhibitory potency of tamoxifen and its major metabolites, the metabolism of three substrates of CYP3A, midazolam, diltiazem and testosterone, and 7-ethoxyresorufin as a substrate of CYP1B1 were examined in catalytic assays carried out using human liver microsomes and cDNA-expression systems. 2. Tamoxifen, N-desmethyltamoxifen, 4-hydroxytamoxifen and 3-hydroxytamoxifen reversibly inhibited midazolam 1'-hydroxylation, diltiazem N-demethylation and testosterone 6beta-hydroxylation with K(i) ranging from 3 to 37 micro M in human liver microsomes. Tamoxifen, N-desmethyltamoxifen, 4-hydroxytamoxifen and 3-hydroxytamoxifen also reversibly inhibited the activity of cDNA-expressed CYP3A4, CYP3A5 and CYP1B1. 3. Tamoxifen and N-desmethyltamoxifen exhibited time-dependent inactivation of testosterone 6beta-hydroxylation by cDNA-expressed CYP3A4 (+ cytochrome b5) yielding k(inact) and K(i) of 0.04 min(-1) and 0.2 micro M for tamoxifen and 0.08 min(-1) and 2.6 micro M for N-desmethyltamoxifen. A metabolic intermediate complex (MIC) was also formed by tamoxifen and N-desmethyltamoxifen with CYP3A4 (+ cytochrome b5) and CYP3A4 but not with CYP3A5 or CYP3A7. Pre-incubation with 4-hydroxytamoxifen and 3-hydroxytamoxifen did not result in any CYP3A inactivation or detectable MIC formation. There was no detectable time-dependent inactivation or MIC formation with tamoxifen or metabolites with CYP1B1. 4. These data indicate that tamoxifen and its three major metabolites are effective inhibitors of CYP3A in vitro and that tamoxifen and N-desmethyltamoxifen are effective mechanism-based inhibitors. Thus, caution should be exercised when tamoxifen is coadministered with other CYP3A substrates.